Selye and Szabo (1) reported that perforating duodenal ulcers can be developed almost invariably in rats after a single oral or parenteral dose of cysteamine. Later, Robert et al. (2) suggested that the pathogenesis required some acid secretion, although cysteamine by itself is antisecretory. In any case, the passage of acid gastric contents through the duodenum is apparently necessary for the formation of ulcers. While pepsin is considered to be another factor responsible for the ulcerogenic effect of cysteamine, data so far reported indicate that the concentration of pepsin is not affected by cysteamine in pylorus-ligated rats (2, 4). We discuss herein the possibility that secretion of pepsin, as well as gastric acid secretion, is involved in the pathogenesis of cysteamine-induced duodenal ulcers in rats. Female Sprague-Dawley rats, weighing approx. 220 g, were deprived of solid food but were allowed free access to water for 24 hr prior to experiments. Duodenal ulcers were induced as follows: a single dose of cysteamine FiCl dissolved in water was given s.c. and the animals were fasted for 16 hr. Following sacrifice by an overdose of ether, the duodenum was excised and the duodenal lesions investigated. In each rat, the area (mm2) of lesions was measured under the dissecting microscope with a square grid and the sum was used as the ulcer index. In experiments with gastric secretion, animals were anesthetized with urethane (1 g/kg, i.p.) and the stomach was perfused (6) with distilled water at a rate of 2.5 ml/hr. Cysteamine was given s.c. in one dose and the perfusate was collected every hr.
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An aliquot of the perfusate was titrated with 1/500 N NaOH using autotitrator (Radiometer, measured by the method of Anson and Mirsky (7) and was expressed as mg of tyrosine/hr. Table I illustrates the ulcerogenic activity of cysteamine in female rats. Cysteamine in a close of 200 mg/kg produced no ulcer formation. When the close of cysteamine was increased to 300 mg/kg, definite duodenal ulcers developed usually just below the pylorus.
With 400 mg/kg of cysteamine, duodenal ulcers were found in almost every animal. Cyste amine also produced a dose-related increase in the ulcer index and perforating ulcer. Fig. 1 shows the effect of cysteamine on gastric secretion in anesthetized rats. Experi ments were carried out at two dose levels of cysteamine; one which did not produce an ulceration (100 mg/kg) and the other which produced severe duodenal ulceration (400 mg/ kg). The stomach was perfused with distilled water and the contents of gastric acid and pepsin in the perfusate were determined. Cysteamine at a dose of 100 mg/kg produced only a slight increase in the gastric acid output, whereas the pepsin output was significantly increased, being maximum at approx. 4 hr after the administration of cysteamine. On the other hand, the higher dose of cysteamine (400 mg/kg) strongly stimulated the secretion of both gastric acid and pepsin. The acid output was increased linearly with time for the experimental period, while the pepsin output was increased more rapidly than that of the acid output and reached a peak at approx. 4 hr after the administration of cysteamine.
Nine hr after the administration of cysteamine, a considerable increase in the pepsin output was still detectable. It has been stated that perfusion of the intestinal loop with hydrochloric acid-pepsin solutions produces peptic ulcers (8, 9) . Hydrochloric acid alone in the perfusate was not productive of peptic ulcers (8), while these ulcers were formed more readily with acid-pepsin solutions of increasing acidity (9). In the present experiments, it was demonstrated clearly that subcutaneous administration of a high dose of cysteamine (400 mg/kg) produced duodenal ulcers and stimulated the secretion of both gastric acid and pepsin in rats. There fore, it is assumed that the formation of cysteamine-induced duodenal ulcers is ascribable to the increased amounts of gastric acid and pepsin, both of which are secreted in response to the stimulation by cysteamine, and later act on the duodenum. In the presence of a low dose of cysteamine (100 mg/kg), no duodenal ulcer was formed, whereas the secretion of gastric acid and pepsin was to some extent, increased by cysteamine. Such may be explained by assuming that the amounts of gastric acid and pepsin secreted after cysteamine dosing were too small to produce duodenal ulcers, or that the amount of acid secreted was in sufficient for stimulation of the ulcerogenic activity of pepsin.
